17 



AUTOMOBILE ENGINE VALVE SYSTEM SHIM AND LIFTER AND COMBINATION 
THEREOF WITH CAM SHAFT 



Patent number: 
Publication date: 
Inventor: 



Applicant: 

Classification: 
- international 



JP2002309912 
2002-10-23 

MABUCHI YUTAKA; YASUDA YOSHITERU; SHIODA 
MASAHIKO; ISHIHARA MOTOKATA; OHARA 
HISANORI; ODA KAZUHIKO; UCHIUMI YOSHIHARU; 
IRIE YOSHINORI 

NISSAN MOTOR CO LTD;; SUMITOMO ELECTRIC IND 
LTD 



F01L1/20; C23C14/06; F01L1/04; F01L1/14 

- european: 

Application number: JP2001 01 1 7680 20010417 
Priority number(s): 



Abstract of JP2002309912 

PROBLEM TO BE SOLVED: To suppress breakage and exfoliation of a film occurring during 
application of the film to a slide part, regarding a rigid thin film having less ductility, secure reliability for 
durability and realize a low friction factor, and provide combination of an automobile valve system shim, 
a lifter, and a cam shaft excellent in friction characteristics and durability. 

SOLUTION: An automobile engine valve system shim or filter slides with the cam lobe of a cam shaft 
forming a mating material to drive a suction exhaust valve for an internal combustion engine. The 
outermost surface of a surface sliding with a cam lobe forming a mating material is covered by a rigid 
carbon film. The rigid carbon film has surface hardness of 1500-4500 kg/mm<2> in Knoop hardness, a 
film thickness is 0.3-2.0 &mu m, and surface roughness Ry (&mu m) satisfies a relation represented by 
a formula Ry< (0.75-Hk/8000)* h+0.07/0.8}...(A), wherein h in the formula is the thickness (&mu m) 
and Hk indicates Knoop hardness (kg/mm<2> ) of the rigid carbon film. 
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